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invest igations  were  made  of  the  rate  of  feeding  ana  volume  of 
engorged  liquid  containing  a  proportioned  amount  of  plague  microbes 
by  Xenopsyiia  rerbilli  rr.inax  a  ord .  and  C e ra t o pay  1  lu 3  laovlcips  .<agn. 
fleas  under  conditions  of*  forced  feeding.  The  fate  of  the  causative 
agent  was  followed  under  various  conditions  of  feeding. 


Development  of  a  method  for  the  individual  proportioned  feeding 
of  floas  v/ith  plague  microbes  (niekseyev,  1965,  ^lekseyov,  1967) 
made  it  possible  to  conduct  a  number  of  preliminary  observations  of 
the  ri.ytnm  and  rate  of  feeding  of  kanopsylla  gerbilli  mlnax  uord., 
Ccrato  -hyllus  laoviceps  Wagn.,  and  X.  cheopis  notusch.  fie~s,  to 
determine  v/ith  an  accuracy  to  0.005  ml  tne  volume  of  liquid  engorged 
by  an  individual  specimen,  and  taste  preference  of  fleas,  and  to 
follow  tno  fate  of  tne  microbes  in  fleas  and  tne  survival  of  speci¬ 
mens  which  had  oeen  infected  with  various  doses  of  plague  culture. 


As  criteria  for  the  suitability  of  nutritive  liquid  for  tne 
feeding  of  fleas  it  was  accepted  to  uso  the  rate  of  saturation  and 
volume  of  engorged  liquid.  Data  concerning  tne  rate  of  feeding 
(absorption  of  0.045  ml )  were  treated  statistically.  In  tno  process 
of  treating  the  material  it  turned  out  that  the  only  statistically 
reliable  data  were  obtained  under  conditions  ’./non  the  fleas  wore 
divided  into  2  groups  based' on  rate  of  foeding  -  up  to  60  seconds 
and  more  than  60  seconds,  with  the  nelp  of  statistical  methods  2 
groups  of  fleas  were  distinguished  -  rapid  and  slow  feeding.  This 
phenomenon  was  observed  both  in  X.  "erbilli  minax  and  in  C,  laoviceps. 
it  is  interesting  that  such  a  phenomenon  was  observed  by  other 
authors  during  one  feeding  of  blood-sucking  mosquitoes  on  an  ani...ul 
( C  * h ourkc ,  1956)  and  during  the  feeding  of  a .  cheoois  .  A.  -arb'.l.i 
mi  nan  and  C  tonophthalraus  dolichus  on  animals  ("Balashov  et  ui.,  luol), 
v/nicn  speaks  for  tno  similarity  of  processes  of  natural  ana  f orceu 
feeding.  The  disclosure  of  rapid  and  slow  feeding  specimens  of  flc-.s 
is  connected  with  tno  different  mechanism  of  drawing  in  of  blood: 
some  drink  directly  from  the  capillary  and  others  drink  bloou  which 
has  emerged  from  the  vessels  into  tho  surrounding  tissue.  5uch 
proposals  were  expressed  earlier  (batton,  Ivans,  1929;  Snodgrass,  1944). 
at  present  they  have  received  factual  conf irraation. 
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On  both  groups  ox'  fleas  we  nado  a  comparison  of  tne  rate  of 
-'coclin:;  depending  on  the  nature  or  tno  nutrient  liquid,  it  is  clear 
from  t.-io  data  in  Table  1  tnat  tno  i‘c.:ialcs  of  both  spocies  of  fleas 
fund  noticeably  more  rapidly  tnan  tno  nalos,  which  is  apparently 
connected  witn  tne  more  powerful  sue  Icing  apparatus,  it  turned  out 
tnat  fleas  of  both  species  could  be  fed  v;itn  "router  or  lessor 
success  vita  practically  any  infecting  liquid,  including  pure 
hot  tinker  oroth.  It  seem  to  us  tnat  this  fact  is  particularly 
important,  since  it  snakes  it  possible  to  consider  that  in  the  future 
tuorc  is  tno  possibility  of  tne  proportioned  infection  of  fleas  with 
liquid  wuich  contains  not  only  brotn  anu  microbes,  but  also  other 
ingredients  v/nicn  are  capable  of  promoting  or  oppressing  tne  activ¬ 
ity  oi’  microbes  in  floas.  Of  the  3  species  studied  the  easiest  to 
food  was  X.  .--orbilli  minax. 

As  can  bo  seen  from  the  data  in  Table  1  tne  rate  of  satiation 
depends,  thougi  not  always  expressed  sharply,  on  the  nature  of  the 
liquid.  Thus  the  fleas  fed  slowly  when  they  were  given  broth,  but 
they  fed  noticeably  more  rapidly  on  liquids  containing  blood. 

Of  cno  latter,  liquid  was  engorged  relatively  more  rapidly 
’.Men  it  contained  tne  blood  of  rodents  in  comparison  with  tne  blood 
of  a  iiorsc,  and  among  the  rodents  it  was  most  rapidly  witn  tr.a  blood 
of  guinea  pigs,  tnen  white  rats  and  gerbils.  This  also  had  an  influ¬ 
ence  on  t.i.o  volumes  of  engorged  liquid. 

Tno  re  were  no  particular  differences  in  tne  rate  of  consump¬ 
tion  of  nemolyzed  and  defiorinateu  olooa,  thougn,  based  on  visual 
o., nervations,  fleas  begin  to  drink  defibrinatod  blood  more  willingly, 
nevortneiuss  they  drink  it  more  slowly,  than  nemolyzed,  waich  is 
apparently  connectea  with  tne  for:aation  of  "packets^1  of  erythrocytos 
in  th _  ca.-illary  and  witn  tnoir  rapid  settling  in  tne  micropipet. 
Jud^in^  on  tne  rate  of  feeding  it  is  preferable  to  use  hemolyzed 
blood,  since  it  is  of  greater  practical  convenience  for  rated  feeding. 
Tno  absolute  values  of  feeding  rates  {from  several  seconds  to  several 
minuses)  agree  quito  accurately  with  data  from  other  autnors  (oala- 
s-.ov  et  al.,  1961). 

In  passin_.  wo  made  observations  on  tine  rate  of  feeding  by 
X .  ,  • .  minax  fleas  on  unneatod  liquid  at  room  temperature  (21°)  and 
liquid  heated  up  to  370  in  a  microincuoator,  into  wnicn  tne  end  of 
s.-e  irdcropipet  was  inserted.  The  heated  liquid  was  taken  in  a^prox- 
mazely  2.3  times  more  rapidly  tnan  unheatod  liquid. 

ibosorption  of  liquid  by  fleas  takes  place  very  nonuniformly . 
can  be  seen  from  rig.  1,  in  tno  first  seconds  of  feeding  the  fleas 
drink  more  tnan  a  third  of  all  tne  liquid.  Tnis  process  is  partic¬ 
ularly  swift  for  C.  laevlcoos  fleas,  wnich,  as  v/as  seen  from  laole  1, 
f ecu  considerably  more  rapidly  tnan  X.  minax.  Tnen  a  slowing 
down  of  feeding  is  observed,  and  sometimes  even  a  pause  lasting  up 
to  several  seconds,  after  which  feeding  is  resumed. 
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Fig.  1,  Dynamics  of  satiation  of  female  fleas  which  were  infected 
with  liquid  containing  aefibrinuted  blood. 

1  -  C.  lauviceps,  2  -  X.  gerbilli  minax. 

Key:  (a)  amount  of  liquid  (in  microliters ) ;  (b)  pause;  (c)  lime 

(in  seconds). 

During  the  time  of  the  pause  we  were  able  to  observe  a  jerky 
snift  in  tne  column  of  liquid  in  the  capillary  backwards  -  forward, 
creating  the  impression  tnat  the  flea  both  sucks  in  and  expels  a 
small  amount  of  liquid.  It  is  possible  that  this  is  a  phenomenon, 
analogous  to  that  observed  by  Yu.  S.  Balashov  and  associates  (1961), 
of  natural  regurgitation  of  fleas. 

uninterrupted  observation  in  a  binocular  of  tne  feeding  of  in¬ 
dividual  specimens  of  various  species  of  fleas  showed  -cnat  in  tne 
majority  of  cases  C.  laeviceos  fed  better  and  more  rapidly  when  they 
were  as  if  suspended  by  the  proboscis,  the  piercing-sucking  portion 
of  which  was  inserted  in  the  capillary  (Fig.  2a).  It  is  interesting 
that  we  were  able  to  observe  the  turning  of  the  epipnarynx  around 
its  own  axis  witnin  the  capillary,  just  a>  tnis  was  observed  in 
animal  tissues  by  Duoras  and  Joshee  (1961),  and  also  to  see  that  tne 
process  of  feeding  can  continue  in  tne  event  of  the  very  strong  bending 
of  one  epipnarynx  at  any  angle  to  the  side  or  upwards  (forward),  wnicn 
also  agrees  witn  the  data  of  these  authors.  The  position  of  the 
laciniae  does  not  have  any  significant  importance,  feeding,  as  tnis 
was  snown  by  Lavoipierre  ana  ,-iamacni  (1961 ),■ actually  takes  place 
througn  the  epipnarynx.  The  fleas  sucked  in  liquid  even  in  tnose 
cases  wnen  the  laciniae  we re  not  even  in  the  capillary,  De  were  also 
able  to  observe  that  tne  feeding  of  fleas,  X.  minax  in  particular 
(Fig.  2,  b),  is  possible  witnout  immersion  of  tne  proboscis  in  the 
capillary;  in  some  cases  it  was  sufficient  to  have  contact  witn  tne 
tip  ox'  tne  epipnarynx  against  tne  meniscus  of  tne  liquid  in  the  capil¬ 
lary  in  order  for  feeding  to  oegin.  This  ooservation  is  very  impor¬ 
tant  to  us,  since  it  indicates  tne  possibility  of  "sublysing"  of 
liquid  from  drippings.  Including  from  drippings  from  infected  blood 
or  tne  excrements  of  anotner  strongly  engorged  flea.  This  assumption 
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Fig.  2.  a  -  position  of  proboscis  of  C.  lacviceps  during  feeding 
tnrough  a  capillary,  b  -  position  of  proboscis  of  X.  ,  ,erbllli  minax 
during  lysing  of  liquid;  K  -  capillary,  Z.  -  epipharynx,  n  -  vacuum 
holder. 


Fig-  3.  .Survival  of  a,  minax  females  depending  on  the  amount  of 
absorbed  liquid  (amount  of  microbes),  a  -  number  of  fleas  (in 
to  total  number  of  specimens)  wnicn  dran  .  various  doses  of  iiopuia; 

B  -  amount  of  absorbed  .nutrient  liquid  in  microlitors.  kumber  of 
specimens  v/nich  survived  for:.  1  -  1-8,  2  -  9-16,  3  -  17-24,  ana 
4  -  25-32  days. 

of  ours  was  indirectly  confirmed  by  tne  following  observations t  in 
some  of  the  a.  g.  minax  fleas  (in  approximately  6-7  cases  out  of  1G0) 
which  were  taken  from  the  insectarium  for  experiments  on  tne  forced 
feeding,  in  the  IV — V  stage  of  digestion  of  blood  tne  tip  of  tne  pro¬ 
boscis  turned  out  to  be  contaminated  with  a  dried  droplet  of  blood. 


5 


.  -wit 


I  - 


Sometimes  pc»rt  of  the  drop  was  on  the  coxau  of  the  forward  extremities. 
..non  ztio  proboscis  was  inserted  into  a  capillary  with  hot  tinker  broth 
tne  orop  was  dissolved,  coloring  it.  nuen  a  phenomenon  may  oe  ex¬ 
plained  only  by  tne  "sublysing"  by  starving  fleas  of  the  drippings 
of  excrements  of  otner  fleas.  *»nd  tne  excrements  of  contaminated 
fleas,  as  is  known  (Golov  and  loff,  1928),  frequently,  though  irreg¬ 
ularly,  contain  viable  plague  microbes. 

For  appraising  tne  possisle  degree  of  contamination  of  this 
or  that  liquid  it  is  important  to  know  not  only  how  the  fleas  feed, 
but  also  hov;  much  liquid  tney  absorb  (Pig.  5). 

Forced  feeding  of  a .  g .  minax  and  C.  laeviceps  is  possible,  as 
can  oo  seen,  vrita  all  the  liquids  used  in  tne  tests  wit n  tne  excep¬ 
tion  of  a  mixture  containing  tne  r.emolyzed  blood  of  a  norse,  which 
C.  laeviceps  fleas  refused  to  drink,  ns  can  be  seen  from  Pig.  3 
it  is  possible  to  force  feed  X ■  g .  minax  fleas  in  a  greater  percen¬ 
tage  of  cases  tnan  0.  laeviceps,  vrnicn  rejected  sucking  more  often. 

it  is  necessary  to  stimulate  that  when  tne  experimenter  has 
sufficient  time  and  patience  it  is  possible  to  gain  a  considerable 
increase  in  the  percentage  of  feeding  specimens:  in  our  test3  we 
considered  as  "rejecting  feeding"  tnose  fleas  v/nicn  aid  not  start 
to  drink  in  tiie  course  of  5 — 7  minutes.  Meanwhile  some  specimens, 

C.  laeviceps  especially  often,  begin  to  drink  (sometimes  very  in- 
tens  ivelyjin  the  7th,  10th,  and  even  15th  minute.  The  method  of 
rated  feeding  permits  the  direct  measurement  of  the  weight  of  the 
liquid  sucked  in  by  one  specimen  (volume  x  specific  weight  ~  weight 
of  absorption),  all  previous  methods  were  gravimetric  and  one  could 
weigh  only  batches  of  fleas  and  find  only  tne  average  weignt. 

Females  as  a  rule  take  in  greater  volumes  of  blood  tnan  males. 
a  similar  phenomenon  was  observed  earlier  both  for  fleas  (Balashov 
et  al.,  1965;  hunitskiy,  1961;  Bryukhanova  et  al.,  1961)  and  for 
other  blood-sucking  insects-  in  which  both  sexes  are  blood-sucking, 
for  example,  in  clones  of  tne  genera  Cimex  and  Triatoma  (Bouse,  1958). 

Actually  fleas  can  feed  on  practically  any  liquid,  even  water, 
as  was  noted  by  Bartman  (1954),  or  physiological  solution  (our  ob¬ 
servations).  however,  as  tne  experiments  snowed,  both  species  of 
fleas  oeing  tested  turned  out  to  be  far  from  indifferent  to  "taste" 
of  the  liquid  wnich  was  given  to  them.  Tnis  was  expressed  botu  in 
a  decrease  of  tno  relative  amount  of  rejections  ana  in  an  increase 
in  the  volume  of  liquid  taken  in  by  the  fleas.  Thus  in  practically 
all  cases  the  fleas  more  readily  drank  liquid  with  the  addition  of 
blood,  while  with  the  blood  of  rodents  it  was  more  willingly  tnan 
witn  tne  blood  of  horses.  It  is  more  difficult  to  trace  a  clear 
lino  in  tno  "taste"  preferences  to  tne  blood  of  various  rodents, 
nowovor,  tne  impression  is  created  tnat  out  of  the  number  of  tested 
specimens  the  fleas  fed  most  willingly  on  liquid  with  tne  addition 
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of  guinea  pig  blooa  in  it,  botn  n<_:.iolyzed  ana  aof ibrinateu.  i’nose 
findings  at  if  supplement  our  observations  concerning  sne  rupiu  r-se 
of  engorgement  by  fleas  of  a  liquid  vitn.  cue  addition  of  alooa  rri- 
r.iarily  of  this  rodent.  The  results  of  our  observations  have  .tore 
tnan  just  a  purely  thooroticul  significance,  since  it  is  known  t-.at 
plague  microbes  survive  oest  and  -re  -reserved  longer  in  tne  orga¬ 
nism  of  fleas  v/nen  tne  latter  nave  fed  on  tne  contaminated  oloou  of 
mainly  tiie  pig  in  comparison,  for  example,  with,  tne  blooa  of  white 
mice  (1.8  times)  -  (Tiflov,  1904).  It  is  all  tne  j.iore  important 
tnat  tne  blood  of  guinea  pi,_s  is  obtained  easily  in  tne  laboratory. 

For  tne  proposed  method  of  forced  feeding  tnrougn  a  c  .pillary 
there  is  also  practical  significance  in  the  circumstance  tnat  there 
is  no  expressed  difference  in  feeding  v/itn  liquid  with  uddoa  homo- 
lyzed  or  aefribinated  blood.  It  is  true  tnat  during  feeding  with 
defibrinated  blood  specimens  predominate  which  absorb  considerable 
volumes  of  liquid,  however,  to  a  considerable  degree  tnis  advantage 
brings  to  nothing  the  difficulties  (v/hich  wo  already  mentioned) 
in  working  with  liquid  containing  non-destroyed  erytnrocytes . 

For  judging  tne  preferableness  of  this  or  tnat  blooa  it  is  -iso 
necessary  to  con3iaer  tne  maximum  volume  of  liquid  v/nicn  is  engorged 
by  inaividual  specimens.  Thus  tne  largest  amount  of  liquid  (O.b — 0.5 
microliters)  was  drank  by  individual  specimens  of  6.  laovice-s  fe¬ 
males  wnica  nad  fed  on  liquid  containing  the  hemolyzea  blood  of  a 
ger'oil  and  she  defibrinated  blood  of  a  guinea  pig,  and  X.  ninax 
-  tne  defibrinated  blood  of  a  white  rat  and  guinea  pig.  nowover, 
the  use  of  this  criterion  for  appraising  tne  prefer ubleness  of  tnis 
or  that  mixture  is  still  limited  by  a  scarcity  of  observations. 

Data  concerning  the  feeding  of  X.  choopis  were  not  included 
by  us  due  to  the  very  small  number  of  ooservations :  out  of  o  fe¬ 
males  one  fed  on  liquid  with  defibrinated  rat  blood,  and  out  of  5 
females  -  one  with  homolyzed.  The  first  one  drank  all  told  0.S2 
microliters  at  a  rate  of  engorgement  of  0.045  nicrolisers  in  55  sec¬ 
onds,  and  the  second  -  0.17  microliters  at  a  rate  of  16  seconds. 

Tne  first  one  lived  for  19  days  and  the  second  -  6  days,  by  tne 
moment  cf  death  both  were  free  of  microbes. 

be  followed  contaminated  fleas  and  obtained  preliminary  data 
concerning  tne  fate  of  tne  plague  microbe  in  the  organism  of  contam¬ 
inated  specimens.  In  the  tests  we  used  botn  starving  specimens  of 
knov/n  age  and  fleas  in  the  IV — Vth  stage  of  blood -digestion  (ioff, 
1949),  tne  exact  age  of  which  was  unknown.  ..fter  tne  forced  feeding 
of  fleas  they  were  fed  on  v/hito  mice  once  every  5 — 4  auys  and  kept 
at  21 — 240  and  35 — 90)j  relative  humidity.  Fleas  v/nicn  died  were 
investigated  for  tne  presence  of  plague  microbes  in  them. 

«s  can  be  seen  from  Table  2  tne  number  of  fleas  v/nicn  perisnod 
on  tne  5th — 12th  day,  I.o.,  lived  (on  tne  average)  for  a  week,  com¬ 
prised  Q7/x>  for  X,  minax  fleas  wnich  had  not  fed  once.  For  fleas 
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i.'id iv-c.ua is .  Tho  males,  us  it  should  hxve  been  expected,  survxvcd 
more  poorly  in  all  cases. 
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key:  (a)  Oosewations  (in  days } ;  ( b)  ..uriocr  of  fleas,  died  in  various 
periods ;  (c)  fleas  wnich  aid.  nos  feed  once;  (a)  fleas  taken  in  tests 
in  t.ac  IV — 7th  staye  of  digestion;  (c)  Tot-l  under  observations; 

(f)  of  those,  tne  number  which  turned  out  to  be  infected  at  tno  time 
of  ac-th. 


xnder  luooratory  conditions  o'J,j  of  uninfected  C.  la.;viceps  died 
off  under  similar  conditions  of  feedinj  and  Upkeep  also  in  a  week 
on  tno  .xvera  ,e  (kunitskiy,  1966).  h ,  mlnax  lived  somawnat  ionjor, 
up  to  a  montn,  at  2b — 27°  and  dOp  nuniaity  (nfytova,  looo).  Tno 
presence  of  plajue  microbe  in  tno  fic-xs  :.o..m.;mt  rouacea  the  period 
of  life  of  tno  flea,  tnorefore  our  findings  show  that  tne  dcut.x  of 
flu  is  not  founu  in  any  noticeable  dependence  on  tne  procedure  of 
forced  feeding,  since  usually  fleas  of  tnose  species  live  for  similar 
periods  at  a  temperature  of  21 — 24°.  3y  tno  time  of  do-tn  tne  major¬ 
ity  of  fleas  turned  out  to  be  free  from  microbes,  ana  only  10 — lip 
of  k.  mlnax  females  turned  out  to  be  infected.  ,.e  will  attempt 
to  reveal  tne  reasons  for  this  phenomenon  below. 

In  an  analysis  of  tne  survival  r-te  there  was  interest  in  the 
fact  of  the  detection  of  a  dependence  between  t.no  amount  of  initially 
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Figure  4.  survival  ox’  malo  X.  , ;.  min  -x  depending  on  tne  amount  ox' 
engorged  liquid  { numb  or  oi'  m  icrooos ) . 
negend  sumo  as  in  i*  ig.  o. 

it  follows  from  Figure  4,  which,  presexits  trie  findings  for  females 
/“this  docs  not  agree  with  tne  figure  caption_7,  that  tnc  number  of 
lor.;'  living  specimens  does  not  drop  with  an  increase  an  tho  amount 
of  engorged  nutrient  liquid  (and,  consequently,  tne  number  of  mi¬ 
crobes,  since  in  all  cases  for  the  feeding  of  fleas  feeding  mixtures 
were  usea  which  contained  1  billion  microbial  bodaes  in  1  na.w ) . 
buch  a  nature  of  survival  of  fleas  is  possibly  connected  with  tne 
rapid  riddance  of  plague  microbe  by  females .  In  passing  we  will 
note  that  there  was  a  predominance  of  females  which  had  taken  in 
average  amounts  of  liquid:  from  0.67  to  0.21  microiiters.  somo- 
wiiat  different  picture  was  shown  by  the  feeding  and  survival  of 
X.  g.  mlnax  males  (Fig.  4) .  First  of  all,  there  was  a  predominance 
of  specimens  which  hau  taken  in  large  amounts  of  liquid,  ana,  sec¬ 
ondly,  among  specimens  which  had  absorbed  large  doses  of  microbes 
tne  survival  rate  was  lower  than  among  those  wnich  were  less  inten¬ 
sively  inx’octed.  To  judge  tne  causes  of  tnese  phenomena  is  difficult 
due  to  the  insufficient  amount  of  observations,  tnough  it  is  not 
excluded  tnat  mechanisms  of  purification  i’rom  microbes  are  less 
perfected  in  males  tnan  in  females. 

For  a  judgment  of  tne  fate  of  microbes  in  tne  organism  of 
fleas  and  of  tne  ratio  of  the  calculated  number  of  microbes  suj. lied 
in  tne  nutrient  liquid  to  tne  amount  actually  absorbed,  observations 
were  carried  out  in  which  X.  g.  mini  x  I’lcas,  after  various  intervals 
of  time,  were  investigated  by  moans  of  titration  and  seeding  on  agar. 
Theso  auta  are  summarized  in  Table  3. 

The  existing  assumption  of  Dunoan  (1920)  and  Tiiiov  (1964)  that 
in  tne  organism  of  fleas,  similar  to  other  nrthropodu,  there  exists 
a  certain  nonspecific  bactericide  which  promotes  the  self-sterilization 
of  their  organism  in  response  to  tne  introduction  oi*  microbes  is  con¬ 
firmed  by  our  data. 
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Table  5 
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i.oto:  weeding  of  Microbial  bodies  not  in  5,  but  in  1.5  hours, 
hey:  (a)  i> train;  (o)  5ex  of  fleas ;  (c)  dumber  of  infected  fle-s; 

(a)  ..umber  of  fleas  in  v.'hicn  microbes  wore  detected;  (e)  Calculated 
amount  of  microbial  bodies  absorbed  by  a  specimen;  (f)  Amount  of 
microbial  bodies  detected  by  seeding  in;  (“)  1.5  nours  at  21 — 24°; 
(h)  5 — 5  hours  at  7 — 3°;  (i)  hales;  (j)  Females;  (k)  15 — 50  min. 


actually,  oven  in  the  seedinps  from  fleas  which  had  received 
tens  and  ever,  hundreds  of  microbial  bodies  vit.i  the  nutrient  lieu  id, 
in  15 — 50  minutes  there  is  a  reduction  in  their  number  by  from  100 
to  1000  times,  and  in  several  hours  in  the  overwhelming  number  of 
cases  t.ie  fleas  infected  with  tne  -V  strain  turned  out  to  be  sterile, 
he  see  an  analogous  picture  in  tne  work  of  Kartman  <.na  assoc iates 
(1556),  in  v/hicii  a  sharp  reduction  is  shown  in  tne  number  of  microb¬ 
ial  bodies  in  cheouis  fleas  in  the  course  of  the  first  d~y  after 

tno  c ontaminateu  feeding.  It  is  interesting  t.iat  in  complete  con¬ 
formity  with  tne  data  of  Tiflov  the  .microbes  of  virulent  str-in  no 
161  '..ere  preserved  better  than  the  mV  vaccine  strain  in  fleas.  In 
accordance  v/itn  tne  data  of  Duncan  tne  hypothetic  utetericiae  aid 
not  have  an  effect  at  a  reduced  temperature,  and  in  our  tests  at 
7 — 3°  practically  tne  same  amount  of  .microbes  v/~s  preserved  in  fle-s 
..s  v.'uo  introduced.  In  all  cases  figures  were  obtained  wnic.i  were  on 
tne  Suiao  order  as  calculated,  and  in  one  -  a  practically  ideal  con¬ 
formity  :  36  and  30  thousand  microbial  bodies.  It  is  necessary  to  take 
into  account  that  tne  tests  bore  a  preliminary  nature  and  -noculation 
v/itn.  a  dilution  of  l/l 0,000  './as  made  on  one  fetri  aish  with  a^ar, 
tnerefore  it  ’./as  especially  important  to  obtain  a  conformity  on 
orders  of  numbers  reflecting  tne  number  of  microbial  bodies,  which 
was  .chicved  in  those  experiments. 


10 


work  curried  out, 
sequent  -  :uuy  of  the  fate  of 
fleas,  t..L  ro-.ctions  of  flo¬ 
or  microbial  bodies,  and  ane 
tnomsolv os  . 


xn  war  o_. 
microoes 

3  "CO  oJiC 

aduptuti 


anion,  -s  tno  o—sxs  o’ or*  t.io  sue— 
in  t.n  organic:.!  oa‘  corriurs  — 
-introduction  of  various  .. owners 
onal  mocaanisns  of  tno  microbos 


C  one luc ions 


1.  studies  wore  m_do  of  a  no  i-ute  of 
gorgoment  of  h,  -oroilli  mlmx  ana  C_.  luoy 
feeding  througn  capillaries.  Differences 
absorption  anu  volume  ox”  infected  liquid  t 
qualitative  composition* 


i.  G  G  ci a. ^  Ci  C  g  j£*  G  G  G  c.  01*1“ 

iceps  fleas  durxng  forced 
were  snov/n  in  ane  rate  ox' 
uken  in  depending  on  its 


2.  Observations  were  made  ox'  ane  survival  rate  of  x’leas  which, 
nad  been  forced  fed  with  plague  r.iicrobes ;  it  was  establisned  tnat 
ane  do  a  an  ox'  x’leas  as  a  result  of  the  procedure  ex'  feeding  did  not 
increase  noticeably  in  comparison  with  normal . 

o.  ihc  relationship  of  calculated  number  of  microbial  bodies 
absorbed  by  fleas  to  those  actually  contained  in  tnem  was  establisned 
a  rapid  reduction  was  l^evealed  in  the  number  of  microoes  in  the 
organism  of  floas  at  21—24°  in  the  first  hours  after  tney  enter 
the  organism  of  the  flea. 
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